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few in-air hand gestures, you've successfully raised the tempera-
ture in the house and can continue shopping.

Carry this same ideology to other parts of the smart home, where
mapping of your loT ecosystem can be easily relegated to virtual
world widgets — allowing you to continue managing the vital parts
of your smart home while visiting the metaverse.

Better yet, these may not be the typical widgets we're accustomed
to from our mobile devices. Maybe in the metaverse, you can ac-
tually see your robot vac in a viewable and interactive onscreen
inventory — similar to an items system in a video game. Selecting
the vacuum then brings up a series of available commands, includ-

ing start/stop, recharge, battery status, tank capacity, and more.

The darker side of life in the metaverse

Oh, the metaverse. Or is it a metaverse? With so much unclear
(including how to properly refer to the mighty M-word) about
this revolutionary way of using our Wi-Fi to socialize, work, go to
school, and buy stuff, there's bountiful room to speculate about

the good and bad implications that this cutting-edge world brings.

Which leads us to the less savory side of the metaverse-meets-

smart home handshake.

Will smart home developers start shifting focus?

If tech companies start curbing all of their development toward the
metaverse, what will happen to smart home devices as we know
them now? Will companies stop making them altogether, with the
focus instead shifting to bringing smart home elements into virtual
spaces?

As it stands, anything is possible for the foreseeable future. It's al-
most impossible to guess exactly how far the metaverse will carry
us into (or whisk us away from) the next wave of smart home
platforming. For now, though, it's probably safe to assume our go-
to smart speakers and robot vacs are far from total extinction.
You can check out anytime you like, but why leave?

Imagine the absolute best version of the metaverse, operating at
peak performance: That's billions of users using VR and AR prin-
ciples to shop, work, self-educate, entertain, and interact, all from
the comfort of home. Oh, and we're also able to control everything
in our smart homes while moving around in the metaverse.

With that being said, is there really much of a reason to discon-
nect, especially with everything we could possibly need being
virtually accessible — which, in a majority of cases, will result in
something being physically carried out in the real world (think of
the smart thermostat being adjusted)? When you think of things in
these terms, the future of the metaverse takes on a more dystopi-
an tone. Even a quick Google search reveals a number of publica-
tions guessing at the many downfalls that the metaverse will bring.
Let's not pretend there won't be a bad side to the expanded con-
cept of the metaverse — there will be. Hackers and other mal-
contents will figure out how to break and manipulate it, companies
will use it to figure out all-new ways to monetize our lives and
livelihoods, and users will definitely use the metaverse too much.
But let's return to the example of video games.

All of those aforementioned omens are ill-founded fates that have
befallen many the video game player, some more than others. Yet,
there still exists an overwhelming majority of gamers who plug in,
play, and un-plug, utilizing the online gaming environment for what
they need it for while gaming and properly disconnecting once
they've finished gaming for the day.

So, as the Big M continues to proliferate headlines, rally inves-
tors, and jostle the world of consumer tech, all we (and our smart
homes) can do for the time being is buckle up, hang on tight,
and hope for the very best as tech does what tech does best —

change.

¢
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The next evolution of video and audio calls

Smart home devices provide us with a number of ways to keep in
touch with friends and family. The best part? In most cases, we don't
even have to step outside of our own homes. With features like Ama-
zon's Drop In and video calling with Google Hub and Facebook Portal
hardware, smart home device owners can sit in front of an interactive
display (some will even follow you around the room) to have a fireside
chat with Uncle Joe, Aunt Jane, or any other loved one.

Now, imagine being able to tap into the powers of the metaverse-
meets-smart-home handshake to take these remote calls to the next
level. If the next wave of VR immersion has anything to suggest, we
could be looking at revolutionary virtual firesides that combine ele-
ments of reality with augmentation.

What does such jargon look like in practice? Theoretically, some of our
smart home devices could serve as gateways for avatar versions of
ourselves to inhabit the real-world environments of loved ones — and
vice versa. Instead of video calls being limited to what we see on our
touchscreens, we could semi-physically plant ourselves on grandma's
couch — the “semi” reflecting the digitized version of our likeness that
our family member (equipped with their own VR headset) is able to
interact with.

And like the Alexa example above, that avatar doesn't necessarily
have to exhibit a human form either. After all, grandma always said
you ate like a horse — now she gets to talk to you as a horse (we're
not sure who gets punished more in that example).

On a serious note though, an infusion of metaverse into the smart-so-
cialization cake could mean big things for smart home features like
Alexa and Google Assistant's Ask My Buddy skill. For those unaware,
Ask My Buddy allows Alexa and Google Assistant device owners to
build a Personal Alert Network of contacts to ping in the event of an
emergency. An especially helpful tool for elderly device owners, the
addition of visual metaverse elements could be a game-changer here.
Let's say you receive a buddy alert from a family member's Alexa
device. You check in, learning that a loved one has fallen down. After
calling 9-1-1 (or using Ask My Buddy to do so), you then throw on
your VR headset, where you're able to take a look around your fam-
ily member's home. If the fallen family member has the strength and
wherewithal, they could even locate and wear their own VR headset
to see your avatar sitting down next to them until emergency services
arrive. A big comfort by way of big tech.

The above example assumes that both users (the Ask My Buddy host
and the Personal Alert contact) own and operate smart home de-
vices that would allow this kind of interaction. But as the metaverse
becomes further realized, someday we may not even need particu-
lar hardware (including headsets) to appear and communicate holo-

graphically.

Metaverse mapping for smart home devices

Even when dialed into a virtual world, life beyond our VR headsets
is still here. Just because we're walking around digital marketplac-
es with an avatar of our choosing doesn't mean that the tempera-
ture in our home should be neglected. The same goes for our daily
robot vac cleanups and at-home workout. But while we're plugged
into an interactive virtual world, how will we be able to keep up with
the smart home gear in our actual houses?

It's not far-fetched to think that elements of our personal
metaverse won't be customizable. Similar to how we customize
and manage our smart homes through an array of assistant and
device apps, our go-to smart home devices could be controllable
through personalized device mapping within the metaverse itself.
Here's an example: VR headset powered on, your avatar self
wanders around a virtual clothing outlet. That's when you real-
ize, “Dang, it's chilly.” But instead of having to grab your phone to
open your smart thermostat app or commanding Alexa to adjust
the temperature, you can simply pull up a metaverse widget that

you've linked to your actual in-home smart thermostat. With just a



potential for things to go not-so-greatly. We've outlined that ver-

sion of events below, too.

Visually-realized voice assistants

Imagine a world where Alexa and Google Assistant aren't simply
relegated to voiceovers but are fully-modeled, interactive avatars
(like the non-playable characters of the gaming world) that you
can socialize with in all-new ways.

As the idea behind most metaverse advancements is tied to the
usage of VR and augmented reality (AR) technologies, let's pre-
tend we're hooked up to whatever VR gear is necessary at the

time for these features to work.

Picture yourself on any normal morning.
You emerge from bed, hazy and ill-prepared for the day ahead.

You also know you've got a ton to do on this particular day but

can't peg down exactly what the schedule looks like. So, you

reach over to the bedside table, slap on your headset, and mut-

avatar lip-syncing are perfectly coordinated to match the re-
p=syncing P y ter, “Good morning, Alexa.”

al-life actions of the user. On a more personal level, it could be L
P With just those three words, the bedroom you see through your

a next-generation video call with friends or family (more on that . . .
VR lenses is suddenly transformed. The “real” Alexa magically

below). You could also walk around a metaverse marketplace to
) P emerges at the foot of the bed, along with a holographic break-

purchase certain goods and services — both for your online world L .
down of your calendar notifications and various to-dos.

and your actual home. o .
Appearing in the top-right corner of your metaverse-powered

headset are the headlines of the day from your favorite news

What does the metaverse mean for smart homes? .
network, with the volume muted because part of your Alexa

Over the last several years, smart home technology has begun L . .
wake-up Routine involves your assistant gesturing to your var-

to proliferate the world of consumer tech, giving us new and ad- . . . . . .
P gving ious daily tasks while narrating their order of importance. Oh,

vanced ways to use web-connected products to enrich our lives. . .
and because Alexa has always been customizable, Amazon's

From smart speakers and displays to door locks, cameras, ther- . .
metaverse assistance interface allows you to choose from sev-

mostats, and robot vacuums, these are devices designed to assist. . .
eral Alexa avatars. So, of course, your version of Alexa is a talk-

Whether it's a helping hand with Kly cleaning, the ability t
ether it's a helping hand with weekly cleaning, the ability to ing horse.

remotely unlock a door instead of fishing for keys, or the simple . . . . .
It's not to hard imagine one of these popular voice assistants

estion of “what day is today?” that we utter to Alexa, Google
AUest W v y wed X g receiving some kind of visual upgrade, and perhaps one day the

Assistant, or Siri, smart home products offer intuitive ways to sta . . .
P y Y need for any kind of speaker or display could be negated entire-

on top of our lives. We can also use them to interact with friends . . .
ly. But as we prepare for the first waves of bigger meta-versing

and family, entertain ourselves and others with things like mu-
y g to hit, smart speakers and displays could still be used as the

sic-streaming and games, and as a way to buy all kinds of things . .
gateways to visual assistance.

online.
Think of it like a Philips Hue hub. Sure, you can control various

Sound a bit like what the future of the metaverse is set for? Does . .
elements of your smart lights without the add-on network mod-

that mean that a furthered metaverse will spell the end of the In- ) .
ule, but many Hue users will account for the cost of this item

ternet of Things (loT) ecosystem you spent years investing in?
gs (loT) y y penty g upfront — simply because you can't do everything you can do

Not necessarily; at least, not in our opinion. . .
with a Hue system until you have one. The same could be true

In fact, below we've outlined several ways in which expanded . .
for the first years of metaverse assistants and smart hubs. Sure,

metaverse spaces could potentially enhance and evolve the smart
P P y you may be able to finally shake hands with Alexa, but you'll still

home as we know it. But like any idealized future, there's also the
need an Echo Dot to do so.

......................................................................................................................................................................................... :
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But what if we told you that the metaverse has actually been
around for longer than most of us think (albeit in much more
primitive forms)? Since Facebook (now Meta) CEO Mark Zucker-
berg has been building blueprints for Meta's future based on the
company's intentions to massively expand what fragments of the
metaverse currently exist, we've all been thinking a lot more about
living our lives through a VR headset.

The reality: Yes, it seems the metaverse is here to stay — al-
though when and if certain expansions of this digital world will
take place (and how successful these implementations will be)
remains to be seen. But as smart home devotees, the rise of the
metaverse has some of us staring around our homesteads at all of
the web-connected devices that make our lives easier, organized,
and definitely more entertaining, wondering what the rollout of the
Big M will mean for the future of our Echo Shows and Roomba
vacuums.

We have a few ideas of what a metaverse-powered future might
look like for many of the smart home devices we know and love
— with both good and not-so-good premonitions to share. But
before we dive deeper into the next generation and beyond, per-
haps it's best to get a quick refresh on the fundamentals of the

metaverse as it stands right now.

What is the metaverse?

In a nutshell, the metaverse is a VR-driven server space powered
by the good ol' internet and designed to be inhabited by a myriad
of avatars — the digitized “extensions” of human being partici-
pants the world over. Sound familiar?

The near-limitless sandbox world of online gaming has had its
toes dipped in the metaverse waters for some time. In a manner
of speaking, any video game — and especially those built to host
a web-powered multiplayer community — could be considered
its own self-contained metaverse. Games like Fortnite, Minecraft,
and World of Warcraft all spring to mind when talking about games
engineered around the idea of community.

In these MMORPG microcosms, human participants (represented
by playable avatars) line into a virtual world, one where overall
game progress is tethered to interacting with other players to ac-
complish tasks, push the story along, and increase player stats.
Whether you play for just a single hour or 18, when you're finished,
the player “unplugs” from the digital playground to return to the
many obligations of everyday life.

The towering names behind the expansion of the metaverse, from
Meta to Microsoft, Nvidia, and Apple, view the rollout of increased
reliance on the metaverse in much broader terms than the bubble
universes of video games. Instead, these companies want users
lined into a virtual world (represented by avatars) to actually car-
ry out many of those daily-life things we have to disconnect to
complete.

This could be anything from attending a work meeting to taking

a class — fully-realized 3D spaces where VR body motions and



What does the metaverse mean
for smart homes?

It's the latest water-cooler buzzword that has our heads spinning — the “metaverse.” A sur-
face-level skimming of the term unlocks a complex universe of modern technology propelled to
sci-fi-like proportions. With some of the tallest names in Big Tech announcing their commitment
to this next wave of VR-powered living, it stands to reason that the metaverse, however realized
or un-realized it may be, is that next digitized horizon that humanity and humanity’s devices have
all set sail toward.
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The next generation of appliances and equipment is
broadening the scope of appliance efficiency policy

The Super-Efficient Equipment and Appliance Deploy-
ment (SEAD) Initiative is a collaboration between over
20 governments, the IEA and other partners to ac-
celerate and strengthen the design and implementa-
tion of energy efficiency policies for appliances and
equipment — particularly lighting, industrial motor sys-
tems, air conditioning and refrigeration. SEAD provides
knowledge and tools to improve policy, raise aware-
ness about the importance of high-efficiency appli-
ances, identify energy-saving technologies and offer
technical expertise.

SEAD is working with member countries to support the
use of the energy performance ladder to increase ef-
ficiency ambition across a greater number of markets.
It also aims to promote new digital tools and business
models to both improve the efficiency of key applianc-
es and unlock the wider system benefits they present.
In 2020, the IEA and the COP26 presidency launched
the COP26 Product Efficiency Call to Action to help
countries raise ambition more quickly, more easily and

at lower cost. G7 leaders endorsed the Call to Action
at the 2021 Summit in Cornwall. The objectives of the
Call to Action are to:

Set countries on a trajectory to double the efficiency of
key products sold globally by 2030 — industrial motors
systems, general lighting service lamps, residential air
conditioners and residential refrigerator/freezers.
Support the delivery of national climate change targets.
Provide consumers and businesses with more efficient
products that are affordable and cost-effective to own
and operate.

Stimulate innovation and provide businesses with ex-
port opportunities.

Promote a dual course of action making products both
energy efficient and climate friendly by reducing the
use of refrigerants in cooling appliances.

SEAD and its members will play a pivotal role in achiev-
ing these objectives. These efficiency gains would also
reduce air pollution, lower energy bills and enhance
energy security and resilience. Energy efficiency is a
vital arena for early action if the world is to achieve its
climate ambition, and there are many proven policies
ready to be deployed. There is no excuse not to act.



and high-efficiency performance standards) at different
steps on the same ladder, and also set years in which the
thresholds will move up the ladder.

The framework not only allows a clear trajectory for in-
creasing ambition but also enables performance to be
compared across markets while allowing policy to be set
according to local market conditions. Where standards
are harmonised across a region, the ladder also helps to
create larger markets, which can decrease barriers for
industry by making it simpler to comply with regulations,
and increase the customer base for high-performance
products, while reducing their costs.

Additional policies and measures are needed to main-
tain momentum

In addition to policy packages that focus on improving
appliance performance, the rapid growth of internet-con-
nected digital devices is opening a new frontier for effi-
ciency policy as the scale and scope of what is achieva-
ble is redefined and a new market rapidly emerges.
Connected sensors and automated controls can ena-

ble people and facility managers to reduce energy con-

sumption by optimising heating, cooling and lighting much
more effectively. Home energy management systems
and commercial building energy management systems
use more efficient equipment and a variety of smart au-
tomated appliances, sensors, controls and software to
allow building users to monitor and control usage. :
Installed along with efficient new appliances, home and
building energy management system retrofits can ena-
ble energy savings of 20% to 30%. With the benefit of
dynamic electricity pricing and time-of-use tariffs, con-
nected appliances also allow users to reduce energy
costs and shift the timing of their energy use to coincide
with periods that benefit the wider energy system, such
as times of maximum renewable energy generation. To-
gether, this new wave of technologies and applications
is changing the scope of efficiency policy and the scale
of benefits that it can achieve. It opens up a new way of
thinking about efficiency in a much more systems-ori-
ented perspective, rather than just energy as an end use
in itself. :

..................................................................................... :
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One of the most common concerns about applying such
standards to appliances is that they will raise the purchase
price for consumers. However, the data show that those
countries with long running appliance standards in place
have actually seen the average purchase price of these
appliances falling steadily, by around 2-3% per year. This
means consumers are benefiting from lower purchase

LS GEPS 2050 Eik e nebimtutey 0

These benefits demonstrate the value of appliance effi-
ciency policies beyond saving energy and reducing emis-
sions. Falling consumer prices for appliances suggest
© that more ambitious policies could reduce CO2 emissions
even further while consumers would still benefit from
lower overall costs.

Standards and labelling programmes have been the
backbone of the most successful appliance efficien-
cy policies, but they can have highest impact as part of
a more comprehensive policy package. For example,
a high-efficiency performance standard can define a
threshold above which a product is identified as highly
efficient (often by carrying an endorsement label, such
as the ENERGY STAR in the United States). The sale of
highly efficient products and equipment can then be pro-
moted via policies or other initiatives:

Financial incentives for consumers, such as subsidies or
rebates, reduce the costs of highly efficient products.
On-bill or on-wage financing make it easier for consum-
ers to buy highly efficient products by spreading the pur-
chase cost over many energy bills or salary deductions.

Elf peesteninn 30

costs and lower running costs.

For example, in the United States such programmes de-
livered annual electricity cost savings of USD 40 billion
in 2020, which translates into an annual reduction in the
average household energy bill of around USD 320.

CO2 avoided per year from implemented minimum energy
performance standards, 2020-2030

Chaina bSEFS 020

Chirm MEFS 2058

The ECOFRIDGES programme in Ghana is an example of
on-wage financing.

Technology product lists provide consumers with infor-
mation to help them make decisions about highly effi-
cient products. In many places they are associated with
incentives such as preferential taxation and loans.
Procurement schemes allow governments to create mar-
kets for highly efficient products or encourage private
sector investment in efficient products. Initiatives such
as the EP100 group demonstrate private sector commit-
ments to purchasing highly efficient products.
Technology awards, such as the Global Cooling Prize,
reward leading-edge innovation efforts to increase effi-
ciency and reduce costs.

The IEA has developed a simple tool, the energy per-
formance ladder, for developing and implementing these
different policies under a single consistent set of per-
formance thresholds. For a given product, ladder steps
equate to efficiency levels defined using a standard test
procedure. Governments can then set policy thresholds
(such as minimum energy performance standards, labels



Appliance energy efficiency is key to reaching net
zero emissions in the electricity sector

Energy efficiency policies can successfully move ap-
pliance markets away from less efficient products and
towards more efficient ones. Minimum energy perfor-
mance standards, for example, set a threshold for energy
efficiency for specific products sold in a market. Energy
labels, meanwhile, help consumers to choose more effi-
cient products.

Together, energy efficiency standards and labelling pro-
grammes have been cornerstones of many countries'
energy efficiency policy for several decades. Over 120
countries have implemented or are developing manda-
tory standards and labels for key appliances, including
many household appliances as well as industrial electric
motors. For example, over 80% of global energy use for
air conditioners and refrigerators is currently covered by
minimum energy performance standards. However, in the
markets where growth in ownership of air conditioners is
fastest, such standards are often absent. Furthermore,
to increase the energy saving impact of such standards,
energy efficiency requirements can also be raised over
time.

When designed well, standards and labelling pro-
grammes increase efficiency in highly cost-effective
ways. A recent assessment conducted by the IEA with
the 4E Technology Collaboration Programme showed
that in 2018, in the nine countries or regions for which
there were data, including the People's Republic of China
(“China” hereafter), the European Union and the United
States, standards and labelling saved over 1 500 TWh
of electricity consumption. This is equivalent to the total
electricity generation of wind and solar energy in those
jurisdictions during that year.

Because these products account for a significant pro-
portion of total electricity use, making them more effi-
cient can have a strong impact on total electricity de-
mand. The countries with the longest history of applying
minimum energy performance standards have achieved
electricity savings of around 15% of total electricity con-
sumption per year. Savings increase each year as old-
er, less-efficient stock is replaced with equipment that
meets higher efficiency standards.

Long-running appliance energy efficiency policies are
saving up to 15% of total national electricity consumption.

Impact of energy efficiency standards and labelling programmes in selected countries and regions, 2018

Contributions of applicances to reducing total electricity consumptionUnited StatesEuropean UnionAustraliaMexicoChinalndiaBrazilSouth ~AfricaMalay-

sia01234567891011121314151617
IEA and 4E TCP.

In countries with advanced programmes, such standards have reduced national energy-related CO2 emissions by 7-10%.

..........................................................................................................................................................................................



tors, they can benefit from healthier environments and
greater levels of comfort and convenience as well as
free up time otherwise spent on domestic chores.

At the same time, this means that more and more elec-
tricity is being used by these appliances. Their use now
accounts for a substantial proportion of global electric-
ity demand, and consumption is growing, especially in
emerging economies. Policy that boosts energy effi-
ciency is vital to allow more people affordable access
to the good things appliances bring, without creating
unmanageable energy demand or jeopardising climate
targets.

New global evidence shows that appliance efficiency
policies have helped to halve the energy consumption
of major appliances such as refrigerators, air condition-
ers, lighting, televisions, washing machines and cooking
appliances. This does not mean that they have become

more expensive to purchase. These huge efficiency
gains have been achieved even as the purchase price
of the appliances fell by an average of 2-3% per year.
To deliver on global climate ambitions, however, it is
essential that the benefits of energy efficient appli-
ances are not concentrated only in a small group of
countries but spread more widely. A next generation
of digital connected devices is also changing the way
we use appliances, presenting opportunities for greater
flexibility, lower costs and decreased emissions. Policy
makers must now broaden the scale and scope of ap-
pliance policy, and increase its level of ambition. That
is why the IEA, with the UK government, is co-leading
the Product Efficiency Call to Action to double the effi-
ciency of key appliances sold globally in the run-up to
the United Nations Climate Change Conference 2021
(or COP26).

As COP26 approaches, IEA spearheads international initiative to double the efficiency of key appliances sold globally

Energy savings from energy efficient standards and labels over life of programmes

Energy saving of the average appliance in useElectronicsTelevisionsPumpsResidential refrigeratorsLampsTransformersWater heatersWet appliancesCooking appli-
ancesSpace heatingRoom air conditionersMotors051015202530354045505560657075808590IEA. Licence: CC BY 4.0

World average programme performance
Longest-running programmes

The IEA has modelled a pathway for the world to reach
Net Zero Emissions by 2050. Despite an overall de-
crease in global energy demand, the Net Zero Emissions
by 2050 scenario sees global electricity demand more
than double between now and 2050. In 2021 alone, elec-
tricity demand is set to increase by almost 5%. Much of
the long-term growth will be through the electrification
of end uses and sectors that are not currently reliant on
electricity, such as transport and heating in homes and
industry. But a large share of current and future demand
is accounted for by a set of more familiar products and
equipment types.

Lighting, refrigerators, air conditioners and industrial
motor systems — commonplace items in our homes and
businesses — are an important focus for efficiency ef-
forts because of the scale of their use. Together these
account for over 40% of global electricity demand and
over 5 Gt of global CO2 emissions a year — roughly equal
to the United States' current total CO2 emissions. Levels
of ownership and use are set to grow as the world gets
wealthier, warmer and more populous. Global energy de-
mand for cooling could triple between 2020 and 2050,
for example, driven mainly by growth in emerging econ-
omies, as air conditioning becomes more affordable to
greater numbers of people.



National Laboratory, National Renewable Energy Labo-
ratory and Lawrence Berkeley National Laboratory are
also developing new protocols and standards that will
improve how smart appliances communicate with each
other and interact with the electric grid.

2. Ultra-Efficient Heat Pumps

The Building Technologies Office is ushering in the next
generation of heat pump systems, which warm and cool
your home by moving heat from one space to another.
These include:

A fuel-fired, multi-function residential heat pump that
can reduce primary energy consumption by 30 percent.
A natural gas heat pump and air conditioner that uses
an ultra-low-emission combustion burner and other
equipment to provide home heating, cooling and hot
water.

A low-cost gas heat pump designed to reduce heating
costs by 30 to 45 percent compared to conventional
gas furnaces and boilers.

3. Carbon-Fighting Clothes Dryers

The same concept behind heat pump technologies that
keep your home comfortable can also be used for an-
Oak
Ridge National Laboratory and General Electric are de-

other important application: drying your clothes.

veloping a new type of clothes dryer that uses a heat
pump cycle to generate hot air needed for drying. The
result: a more efficient dryer that has the potential to
lower energy consumption by 60 percent compared to
conventional ones on the market today.

4. Magnetic Refrigerators (That’s Right, Magnets)
Oak Ridge National Laboratory and General Electric
have teamed up to create a revolutionary new type
of refrigerator that uses magnets to create cold, also
known as the magnetocaloric effect (lowering or raising
the temperature of material by changing the magnetic
field). For the past 100 years, refrigerators have relied
on a process called vapor compression that uses cool-
ants which can be harmful to the environment. The new
refrigerator is a revolutionary technology that uses a
water-based cooling fluid, making it better for the envi-
ronment and more efficient, which means lower energy
bills and less carbon pollution.

5. Advanced Window Controls

Lawrence Berkeley National Laboratory and Pella Win-
dows are working on new highly insulated windows that
use sensors and microprocessors to automatically ad-
just shading based on the amount of available sunlight
and the time of day to ensure proper lighting and com-
fort, saving consumers energy and money.

6. Next-Gen Insulation

Insulation is one of the most important ways to reduce
your home heating and cooling costs. The Industrial
Science & Technology Network is developing new foam
insulation made with environmentally friendly and ad-
vanced composite materials that ensure heat doesn't
escape from the attic, walls and other areas of the
home during cold winter months.

7. Reflective Roofing Materials

Cool roofs coated with materials containing specialized
pigments reflect sunlight and absorb less heat than
standard roofs. Expect these types of roof systems to
get even “cooler” due to new fluorescent pigments de-
veloped by Lawrence Berkeley National Laboratory and
PPG Industries that can reflect nearly four times the
amount of sunlight of standard pigments.

8. Brighter, Better Lighting

LEDs (light emitting diodes) have come a long way, with
today's highest-performing lights consuming 85 per-
cent less energy than incandescent bulbs. The Build-
ing Technologies Office's Solid State Lighting Program
supports research and development to lower the cost
of LEDs, while making them even more efficient and
long lasting. In fact, LED efficiency is expected to dou-
ble from the current 125-135 lumens per watt to 230
lumens per watt in the next few years as result of con-
tinued R&D.

Go to buildings.energy.gov to learn how the Energy
Department is advancing building technologies that im-
prove the energy efficiency and comfort of American
homes and businesses. Also, check out Energy Saver
for more ways to save energy and money at home.
Many of us take for granted the electrical appliances
that make our lives more comfortable and convenient.
As more people around the world can afford to buy and
use appliances such as air conditioners and refrigera-

......................................................................................



Energy Saving I echnologies in
Home “Appliances

s

- i
1

From heating and cooling to electronics and appliances, it takes a lot of energy to power our daily lives. Our

homes use 37 percent more energy today than they did in 1980. But without energy efficiency -- through

technology innovation and federal energy conservation standards -- this nhumber would be a lot higher. In

fact, even though our total energy use has grown, our energy use per household is down about 10 percent,

despite that our homes are larger and contain more devices.

Thanks to breakthroughs by our National Labs, industry
and academia, equipment we use in our homes is more
energy efficient than ever before, saving consumers
money and slashing carbon pollution. Let's take a look
at a few technologies we can expect to see in the mar-
ketplace within the next few years that will make our
homes even more sustainable.

1. Smarter, More Connected Homes

We live in an increasingly connected world -- the same
is true for our homes. New electronic devices and ap-
pliances can now be linked to the Internet to provide

real-time data that makes it easier to understand and
lower energy use.

Soon these technologies will be more cost effective and
smarter as a result of a project supported by the Energy
Department's Building Technologies Office. New wire-
less sensors developed at Oak Ridge National Laborato-
ry will boost home energy efficiency through automated
control systems for heating and cooling units, lighting
and other systems that access data such as outside air
and room temperature, humidity, light level and occu-
pancy all at a fraction of a cost of typical wireless sen-
sors you see on the market today. Pacific Northwest
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